We report the observation of a 25-year-old pregnant patient of 39 weeks of amenorrhea proposed for elective cesarean section. This patient suffers from hypertrophic cardiomyopathy since the age of 12. She has an implantable cardioverter defibrillator (ICD). The peculiarities of the ICD in the parturient and the perioperative management of the patient are being reported in this paper.
Introduction
An implantable cardioverter-defibrillator (ICD) improves survival in patients with life-threating arryhtmias. The indications for ICD implantation include younger age patients with congenital heart disease reaching a reproductive age. Severe ventricual arrhythmias can be triggered during pregnancy as a result of physiologic modifications [1] . There are a few studies of pregnancy with ICD managed and there are actually no guidelines for pregnancy and delivery in patients with an ICD.
Patient and observation
We report the case of a 25-year-old woman (164cm, 84kg, G2 P1).
She was referred to the tertiary care level delivery unit of Farhat
Hached University Hospital for a scheduled c-section at 37 weeks of gestation. The medical history of the parturient notes a hypertrophic cardiomyopathy diagnosed at the age of 12 in a context of a repeated shortness of breath. She has been put under bisprolol 2.5 mg/day. The evolution of the illness was marked by the occurrence of two episodes of syncope at the age of twenty. The rhythmologic exploration has highlighted severe and paroxysmal ventricular rhythm disorders indicating the placement of a double room implantable cardioverter defibrillator (ICD). Afterwards, the evolution was uneventful. The current pregnancy was spontaneous and well followed by the obstetrician and the cardiologist (monthly Postoperative outcomes were simple: in particular, no cardiac rhythm disorder, or heart failure. The patient was released 3 days after her delivery. She was referred to her cardiologist for a further adjustment of her drugs.
Discussion
The cardiac pathology represents 1% of all the complications in pregnant women. Among them, hypertrophic cardiomyopathy (HCM) remains a serious pathology with potentially deadly complications. The HCM is a dominant autosomic congenital heart disease with a low penetrance and an expression characterized by a remodeling of the myocardial tissue of the right ventricule with an anarchic provision of hypertrophied myocardial fibers, and the emergence of a significant fibrosis that exposes the patients to the risk of sudden death [1] . The physiological changes during pregnancy, such as the increase in the maternal blood volume, the elevation of the heart rate, and the elevation of the cardiac output, are simulated physiological stress tests that may be the cause of cardiac rhythm disorders in patients with heart arhythmogenic diseases such as hypertrophic cardiomyopathy (HCM) [2] . The implantable cardioverter defibrillator (ICD) has emerged as a
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It has been shown that the ICD is not a contraindication to pregnancy but it cannot fully prevent from the onset of a threatening cardiac rhythm disorder during pregnancy. In fact, the ICD-carrier parturients are not fully protected against all maternal and fetal complications that may jeopardize their prognosis [5] .
That's why a careful monitoring of the HCM patients is a necessary to detect and prevent the slightest cardiac complication. No study has shown an elevation of the risk of cardiac events secondary to a dysfunction of the ICD during pregnancy [6, 7] . However a telemetric consultation prior to the conception and thus the pregnancy is necessary to check the proper functioning of the enclosure settings: detection, threshold and stimulation impedance [5] . There are no clear recommendations regarding the deactivation of the ICD during pregnancy. After deactivating the ICD, the occurrence of a ventricular rhythm disorder may be deleterious to the fetus through a low placental perfusion due to a maternal arterial hypotension. On the other hand, even a low energy shock, if transferred in utero, can still be harmful for the fetus, in case of the activation of the ICD during the pregnancy. Thus, it is recommended to deactivate the ICD during the delivery which is subject to specific maternal and fetal cardiac monitoring [7] .
Other complications can occur during pregnancy and delivery such as the migration of the remote control or the necrosis of maternal tissues [8] . The management of pregnant patients with ICD should be multidisciplinary associating an obstetrician, a cardiologist and an anesthesiologist. The use of beta blockers significantly reduced the risk of cardiac arrhythmia in case of arhythmogenic heart disease.
These drugs are strongly recommended in HCM parturient patient during pregnancy despite their hypothetic risk of bradycardia and hypoglycemia in the newborn. In case of an emergency caesarian section delivery in a parturient with an active ICD, it is recommended to use during surgery a bipolar scalpel after the placement of a magnet [9] .
Vaginal birth remains the gold standard concerning the mode of delivery for parturient women living with a heart disease and all ICD carriers [10] . Epidural analgesia is recommended to reduce the secondary sympathetic reaction to the painful stimulation of the uterine contractions [3] . However the anesthetic management is dependent on the evolution of the underlying heart disease. Our patient has benefited from a general anesthesia due to the scalability of her hypertrophic cardiomyopathy and the major risk of hemodynamic alteration during the surgery. The hemodynamic objective during the surgical procedure regardless to the anesthetic technique is to prevent any low maternal blood volume and any hypotension that may result in arrhythmia in the parturient and a low placental perfusion leading to acute fetal suffering. After the delivery, a close monitoring in intensive care unit is recommended.
In fact, the risk of cardiac rhythm disorders persists during this period. The ICD must be reactivated and a telemetric consultation is required.
Conclusion
It is obvious that the implantable cardioverter defibrillator is not a contraindication to pregnancy. ICD carrier parturients require a careful medical follow-up and a multidisciplinary management, in order to avoid some complications that could alter the maternal and fetal prognosis.
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